T
he authors have had considerable experience in coaching and training national-, international-, and Olympic-level weightlifters in the United States and Great Britain. These weightlifters have included men and women, as well as junior, senior, and master (veteran) weightlifters. Although there may be some differences in program design detail resulting from age, gender, or (occasionally) individual differences, the training program would follow the same basic characteristics for these groups.
For example, take an athlete who is a well-trained, moderately advanced (not elite) male weightlifter (94 kg, 300 kg total). A testing/monitoring program is put in place so that training progress can be tracked. Initial testing indicates that this athlete has talent enough to progress to international competitions, and his short-term goal is to compete in the Commonwealth Games. In conjunction with his coach, the athlete creates a long-term plan designed to produce a total (325 kg) that will qualify the athlete for the Commonwealth Games. A general outline of the long-term plan is shown in Figure 1 . An example of a 12-week mesocycle, indicative of the preparation phase, is shown in Tables 1a and 1b . In this general model, the first block (4 weeks) is devoted to high volume strength-endurance training produced by higher repetitions per set (10 per set). Although volumes/repetitions this high are not typically performed often by weightlifters, we believe this high-volume phase is important for a number of reasons:
• Compared to lower repetitions per set (or a lower volume of work), repetitions in this range have been associated with greater alterations in body composition, particularly decreased body fat (9, 10).
• Beneficial metabolic alterations are more likely to occur with higher volumes and higher repetitions per set (4, 6, 7, 13 ).
• Strength-endurance and power-endurance parameters are better trained than with lower volume training (3).
• Although endocrine responses to resistance exercise appear to have relatively minor effects on hypertrophy and performance, higher repetitions per set can increase substantially the testosterone and growth hormone concentrations postexercise (4) and can be greater than the responses resulting from lower repetitions per set (2).
• The concentrated strength-endurance loading (CSEL) afforded by this phase of training may result in an increased resting testosterone-cortisol ratio (or a rebound effect 2-5 weeks after the CSEL) (8).
• Most importantly, this phase-provided exercises selection is appropriate-lays the physiological and structural foundation for further training that will emphasize other aspects of performance (i.e., maximum strength, and power) (5, 11, 12 We have adopted this method due to 2 observations. First, clusters reduce the fatigue associated with a typical set, and thus higher force and power outputs can be maintained, enhancing the quality of the set (1). However, the short rest periods (15-30 seconds) are such that the lifter is forced to perform against a background of fatigue not unlike that encountered in competition, particularly during the warm-up for competition. Second, after reaching the target load for the cluster, it is often difficult for the lifter to continue at the heaviest loads, perhaps due to a physical or mental let-down; by reducing the load, quality work can continue. Thus, undulating the load further enhances force, velocity, and power maintenance.
The exercises for this preparation phase are shown in Table 1b . During block 1, considerable emphasis is placed on comprehensive muscle/structural strengthening. We feel this comprehensive process is important for 2 reasons. First, although it can be argued that some muscles are not directly involved in a weightlifting movement or are involved only to a minor extent, we would suggest that no one has perfect technique, nor can anyone produce exactly the same technique for every lift. When a lift (snatch or C&J) is not 
Sets in parentheses are "down" sets performed with maximum effort at approximately 40-55% of 1 repetition maximum to optimize power output.
technically perfect, it is possible that many of the normally less-involved muscles become more involved, thus a stronger assist of the musculature can enhance the potential of success even though technique is not exact. However, too much assistance work may not be advantageous for athletes needing to make weight, because the additional hypertrophy may make this difficult. Furthermore, it should be noted that these exercises are indeed assistance exercises and are not designed to replace the more important large muscle mass-multi-joint exercises that have a much larger impact on performance. Thus, the effects of these exercises must be very carefully monitored and their placement in the overall program must be carefully considered. Second, many muscles stabilize during a lift-we would argue that stronger stabilization might reduce injury. However, we also would argue that large muscle mass exercises, which have a high degree of mechanically specificity, are more likely to enhance stability then are smaller isolated or single joint exercises. This results from the observation that during multi-joint large muscle mass exercises, the anatomical/functional role (i.e., agonist, antagonist, stabilizer) of a specific muscle or groups of muscles is not clear cut (14); and that the role of muscles can change with slight alterations of the movement and with changes in velocity. Thus, most of the exercises programmed are specific in nature (i.e., large muscle mass, multi-joint exercises). Indeed, an important area of study, which has not been researched well, deals with the degree to which small muscle mass exercises influence performance in large muscle mass exercises or can be used to prevent injury. Note that in general, moving from block 1 to block 3, exercise mechanical specificity progresses from less specific to more specific. For example, progression for jerk development moves from pressing movements (block 1 = step press and dumbbell presses) to push jerks (block 2) to split lockouts and actual C&Js during block 3.
Volume and intensity considerations for the preparation phase are shown in Figure target loads (heaviest planned loading for the exercise/day) would progress as shown in Table 2 (moderate level, 94 kg, 300 kg total; best snatch = 132.5; best C&J = 167.5, best squat = 225):
Similar progressions can be made for pulling movements-less variation (i.e., heavy and light days) can be appropriate for the pulling movements using this program, because of the preceding rest days (Tuesday and Friday), which reduces overtraining potential. Based on past experience and record keeping with a variety of athletes expected improvement in the squat would be approximately 2.5-5%. Table 3 shows the exercises for a mesocycle following the initial preparatory phase; this mesocycle could lead to a major meet. A typical mesocycle leading to a competition peak would last 12-16 weeks and would follow a repeated overreaching design (5) (see Figure 3) . In brief, overreaching is believed to be an early stage of overtraining (8 tional performance increases (8) . Thus, planning an overreaching phase can be advantageous potentially in terms of performance improvement. In this example, each block begins with an overreaching week (5 × 5 at target load) followed by:
• Block 1: 2 weeks of normal training (3 × 5 at target load) and one week of reduced volume load (3 × 2 at target load).
• Blocks 2 and 3: 1 week of normal training (3 × 5 at target load), 1 week at 3 × 3 (target load) and 1 week at 3 × 2 (target load).
Again, using the squat as an example, week-to-week target loads (heaviest planned loading for the exercise/day) would progress as shown in Table 4 (moderate level, 94 kg, 300 kg total; best snatch = 132.5; best C&J = 167.5; best squat = 225): Figure 1 describes a 1-year (macrocyle) plan with 3 planned peaks. The final peak would correspond to the Commonwealth Games. The volume load and training intensity are based on the general characteristics for the squat and pulling movements. 
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